Abstract. An aged beef cow was presented for signs of thoracic disease. A complete clinical and diagnostic workup suggested neoplasia. Postmortem examination revealed a lymphoma of T-cell lineage confined solely to the thoracic cavity, predominantly in lung tissue. The diagnosis was based on light and electron microscopy, immunohistochemistry, and negative bovine leukemia virus and bovine immunodeficiency virus results.
background of the mice. 4 These factors may have a similar effect in sheep, accounting for the differences between studies of the natural disease.
Results of the present study may appear to indicate that the IHC technique was a superior diagnostic test because it was used to detect PrP res in 1 additional sheep. However, different pieces of tissue were used for the various diagnostic tests. Therefore, the results obtained are not directly comparable and should not imply that any particular test is superior or inferior for detecting PrP res in the brain stems of the affected sheep.ciated with a bovine leukemia virus (BLV) infection. Cattle with this form of lymphosarcoma are usually 4-8 years of age, and tumors are commonly found in the uterus, abomasum, right atrium of the heart, or peripheral lymph nodes. 8, 13, 15 The mean monthly carcass condemnation for bovine malignant lymphoma in adult dairy cows was 80 carcasses per 10,000 head of cattle in a study at 2 California slaughter facilities. 14 An abattoir survey in Great Britain reported 75 of 302 tumors as lymphosarcoma. 2 This report is a description of an atypical case of lymphoma of T-cell lineage confined solely to the thoracic cavity of an aged cow.
An 8-9-year-old commercial beef cow was presented to the Oklahoma State University Boren Veterinary Medical No heart sounds could be auscultated on the right side. No jugular distention or pulsations were observed. Ruminal typmpany was evidenced by gas distension in the left paralumbar fossa. A late-gestation fetus and gas-distended rumen were identified on rectal examination. The internal iliac and subiliac lymph nodes and other structures were within normal limits. The peripheral dependent edema and abnormal cardiac auscultation findings led to the suspicion of primary thoracic disease. Differentials for thoracic disease included neoplasia, granuloma, abscess, pleural effusion, traumatic reticulopericarditis, a protein-losing entity, and congestive heart failure. Complete blood count findings included a neutrophilic leukocytosis (Table 1) . No atypical or abnormal cells were identified. Plasma fibrinogen was normal. Abnormalities identified from the chemistry profile (Table 1) included a mild hyponatremia, hypochloremia, and elevated creatine kinase, asparate aminotransferase (AST), gamma glutamyltransferase (GGT), lactate dehydrogenase, alkaline phosphatase, and creatinine. The absolute values for total protein and albumin were within normal limits. The albumin : globulin ratio of 0.7 was considered in the low normal range. Hyponatremia and hypochloremia were considered a result of decreased appetite. The abnormal serum chemistry values were interpreted to have originated either from muscle damage and wasting due to recumbency and decrease feed intake or from muscle trauma received during transport to the hospital. Elevations in AST can occur with either muscle or liver damage. The elevation in GGT would support some degree of hepatocellular damage or passive congestion. An increase in creatinine levels indicated azotemia. However, the cow urinated without complication; therefore, postrenal azotemia was not considered to be the cause.
An echocardiograph was attempted; however, a complete image of the heart could not be obtained. Significant pleural effusion containing several hyperechoic strands attached to the pleura and floating within the pleural space was identified on the right side of the pleural cavity. The hyperechoic strands were interpreted to be fibrin. The ultrasound image of the cranial abdomen was not indicative of traumatic reticuloperitonitis.
Thoracocentesis on the right side yielded approximately 8 liters of reddish yellow fluid with strands of fibrin. White blood cell count of the pleural fluid was 1,100 cells l (normal Ͻ2,500 cells/l), and total protein was normal, at Ͻ2.5 g/dl, which was consistent with a transudate. Nondegenerative neutrophils with scattered lymphocytes and rare macrophages and mesothelial cells were identified on cytologic examination. No evidence of neoplasia or microorganisms was observed. Needle aspirate of the enlarged peripheral lymph node was unremarkable.
The ancillary test results did not suggest an easily treatable disease. The differential diagnoses still included neoplasia, granuloma, or primary cardiac disease, all of which have a poor prognosis. Thus, the owner elected to euthanize the cow and have a necropsy performed.
At necropsy, approximately 85% of the lung parenchyma contained large soft to firm masses 1-15 cm in diameter. The masses surrounding the pericardium extended into the mediastinum and spread along the coastal pleura. There were numerous adhesions between lung lobes and between lung tissue and the ribcage. Masses surrounding the pericardium infiltrated the pericardial sac but did not extend onto the epicardium or into the myocardium. Masses on cut surface were either homogeneously tan and soft or were streaked gray and granular. A number of masses contained necrotic centers. No evidence of neoplasm beyond the thoracic cavity was found. Thymic tissue was not found.
Multiple lymph nodes were enlarged. Tracheobronchial nodes were the largest, 12-20 cm in length and 5-8 cm wide, with a soft homogeneously tan to black granular surface. Lymph nodes located in the head, neck, and thorax were 5-10 cm in length and 1-2 cm wide. These lymph nodes on cut surface were gelatinous, with a distinct cortex and medulla. Mesenteric lymph nodes were prominent but smaller, 2-5 cm in length and 1-2 cm wide, with a pale gelatinous surface and a distinct cortex and medulla. Other findings included right and left ventricular hypertrophy and generalized subcutaneous edema.
On histologic examination, sections of lung stained with hematoxylin and eosin (HE) were characterized by multiple encapsulated neoplastic masses (Fig. 1) that obliterated or compressed adjacent lung parenchyma. These masses were composed of individual coalescing nodules containing a central zone of densely packed large round cells admixed with multifocal aggregates of small mature lymphocytes. The larger round cells had round to oval or indented nuclei and a scant to moderately abundant amphophilic cytoplasm (Fig.  2) . Mitotic figures were numerous, with up to 10 figures/ high-power field. Along the outer rim of a few of these nodules, there were cords of loosely arranged fusiform to spin- dle-shaped cells with round to oval hyperchromatic nuclei and foamy to vesiculated cytoplasm. Still other nodules, predominantly in the mediastinum, consisted of a region of mesenchymal cells arranged in packets or bundles. Other nodules in both the mediastinum and lung specimens contained large areas of necrosis and mineralization. A preliminary diagnosis of lymphoma was made; however, samples were collected for transmission electron microscopy (TEM) and immunohistochemistry (IHC) to further identify the cellular origin of the neoplasm. In addition, paraffin-embedded lung tissue containing neoplastic masses was sent for nested polymerase chain reaction (PCR) analyses for BLV and bovine immunodeficiency virus (BIV). a The following immunohistochemical staining procedures were performed to aid in identification of cellular origin of the thoracic neoplasm: CD79a (marker for B-cell lymphocytes), CD3 (marker for T-cell lymphocytes), ␣-1-antitrypsin (marker for neutrophils), myeloid-histiocyte MAC 387 (marker for neutrophil granulocytes, monocytes, and macrophages), S100a (marker for neural crest cells), vimentin (marker for mesenchymal cells), and cytokeratin (marker for epithelial cells). Approximately 25-30% of the neoplastic cells were CD3 positive (Fig. 3) . Positive cells were often clumped along the outer margins of the masses and randomly scattered throughout the center. Results for all other immunostains, including CD79a, were unremarkable (Fig. 4) . TEM revealed discrete round cells with a large round to slightly oval nucleus curtaining densely packed chromatin aggregated along the periphery. A narrow rim of cytoplasm that contained free ribosomes and rare lysosomes was also observed. These cells were consistent with lymphocytes. 5 The PCR assay was negative for BLV and BIV. Based on these findings, a nodular to poorly differentiated lymphoma of T-cell lineage was diagnosed.
The presentation of this neoplasm was unusual for several reasons. Bovine lymphosarcoma in adult cattle associated with BLV infection usually occurs between 4 and 8 years of age, and the tumors have a predilection for the abomasum, uterus, right heart, and peripheral lymph nodes. 8, 13, 15 Clinically, this 8-9-year-old cow would be considered at the upper limit of age for classical enzootic bovine lymphosarcoma. Involvement was confined solely to the thoracic cavity. Physical examination revealed enlarged peripheral lymph nodes suggestive of neoplastic infiltration. However, there was no histologic evidence of neoplastic invasion in the lymph nodes located in the head, neck, and mesentery. No gross or histologic evidence of neoplastic involvement was identified in the abomasum, uterus, and heart. The pericardium was infiltrated with neoplastic lymphocytes, but this infiltration was considered an extension of the surrounding pulmonary parenchyma and not primary involvement. Histologically, the masses from the mediastinum and lungs showed no characteristics suggestive of thymic tissue nor was thymic tissue grossly visible.
Bovine lymphosarcoma associated with BLV infection has been associated with the B-cell lineage, 9 and sporadic bovine lymphosarcoma has been associated with the T-cell lineage. 7, 9, 10, 12 Diagnosis of lymphoma of T-cell lineage in this cow was based on light microscopy, immunohistochemistry, and ultrastructural TEM characteristics. Lymphomas of Tcell lineage are thought to originate from the thymus in cattle. The thymic form of lymphosarcoma usually affects animals Ͻ2 years of age. 3, 13 In a clinical study of 60 cases of lymphosarcoma confirmed by pathology, only 1 case of thymic lymphosarcoma was identified, in an animal 3.5 years of age. 6 Bovine leukemia virus infection can lead to lymphosarcoma in adult cattle. 8, 13 However, the PCR assay for BLV in this cow was negative. Bovine immunodeficiency virus infection in cattle causes follicular hyperplasia. 4 Recently, researchers reported a case of atypical T-cell lymphosarcoma in an 11-month-old calf that resulted from an experimental infection with BIV. 11 However, the PCR assay for BIV in this cow also was negative. Thus, no evidence of viral etiology was found.
In a recent case report involving a 2-year-old heifer with thymic lymphosarcoma, the presenting complaint was a swollen brisket, anorexia, and free gas bloat. Physical examination revealed depression, abdominal distension, difficulty auscultating the left side of the chest, edema in the ventral cervical area, and distended jugular veins. Additionally, a mass was palpable at the thoracic inlet. An acellular proteinaceous fluid was obtained by needle aspiration of the mass. Atypical lymphocytes were identified on examination of the pleural fluid obtained by thoracocentesis. The cells were identified by immunohistochemistry as T lymphocytes. 1 The cow in this report had similar clinical findings; however, no abnormal cells were identified on thoracocentesis, and no mass was identified via ultrasound, making the diagnosis of neoplasia difficult. This is the first report of a lymphoma of T-cell lineage confined to the thoracic cavity of an aged cow. The ancillary test results support a diagnosis of an atypical form of bovine sporadic lymphosarcoma.
